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11.0 CLOSURE AND FINANCIAL ASSURANCE

! 5 3 3 renmental
) do ' nd sag id in

Storage

detals closure activities for the Plutonium Uranium Extraction (PUREX) Storage Tunnels Operating
Unit Group 2. This Operating Unit Group consists of Tunnel Number 1 and Tunnel Number 2 dangerous
waste management units (DWMUS).

11.1 Introduction

The PUREX Storageunnels are permitted and managedasource Conservation and Recovery Act of
1976(RCRA) miscellaneous units; however, the tunnels are no longer in active operation. In May 2017,
workers discovered a portion of Tunnel Number 1 had collapsed, promptimyrestliate response

action to protect workers and the environment. A structural evaluation revealed the threat of further
failure of Tunnel Number 1. An interim stabilization measure to fill Tunnel Number 1 with engineered
grout was taken under Section.3.4f the PUREX Tunnels Contingency Plan and Permit
ConditionV.25.A.1 of the Hanford Facility RCRA Permit. Grouting in Tunnel Number 1 was completed
in November 2017. Filling the tunnel void spaces with grout improved tunnel stability, provided
additionalradiological protection, and increased durability while not precluding final closure actions.
Tunnel Number 1 will receive no new waste and will continue to store the existing encapsulated waste
until final closure.

At the same time, a structural evaloatialso revealed the threat of future failure of Tunnel Number 2.

To protect stored waste containers from potential damage caused by a tunnel failure event (e.g., puncture
of a container by a falling structural member) and to prevent any associated oéldangerous waste
constituents to the environment, an interim closure action to cover the stored waste and fill Tunnel
Number 2 void spaces around the waste with engineered grout is being taken. No waste has been added
to Tunnel Numbe® since 1996 ando waste will be added or removed, nor will personnel entry be
permitted prior to grouting because of the threat of structural failure. Following implementation of the
interim closure action, Tunnel Number 2 will store encapsulated waste until finaleclosur

Interim closure activities will ensure safe storage of dangerous waste until final closure can be
completed. The response action to grout Tunnel Number 1 serves as the interim closure action for Tunnel
Number 1 and is described in Sectidh5.5. Inteim closure of Tunnel Number 2 will be completed in
accordance with the activities described in Section 11Eofiowing completion of the interim closure
activities, an extended closure period will commence and the tunnels will be monitored and ashintain
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until final closure. Final closure activities will be completed concurrent with remediation of the PUREX
Plant as described in Sectihh.6.

11.2 Facility Contact Information

PUREX Operator and Property Owner:

Doug S. Shoop, Manager

U.S. Department of Eargy, Richland Operations Office
P.O. Box 550

Richland, WA 99352

(509) 3767395

PUREX CaeOperator:

L. Ty Blackford, President and Chief Executive Officer
CH2M HILL Plateau Remediation Company

P.O. Box 1600

Richland, WA 99352

(509) 3730293
11.3 Facility Description

The PUREX Plant is located in the southeast portion of the 200 East Area. The PUREX Plant was used
for the recovery of uranium and plutonium from irradiated reactor fuel. The PUREX Plant was built in
1956 and operated until 1972. ltswestarted in 1983 and operated until 1989.

The PUREX Storage Tunnels are permitted as miscellaneous units under WRG3I6&), but are no
longer in active operation and comprise Closing Unit Grefup

Both tunnels are planned for closure, and no nestevaill be accepted for placement into the tunnels.

PUREX Tunnel Number 1.Construction of PUREX Storage Tunnel Number 1 was completed in 1956.
Tunnel Number 1 is approximately 5.8 meters (19 feet) wide by 6.7 meters (22 feet) high by 109 meters
(358 fee} long and provides storage space for eight railcars. The maximum process design capacity for
storage in Tunnel Number 1 is approximately 4,129 cubic meters (5,400 cubic yards). The tunnel
experienced a partial roof collapse in May 2017. An interim sraibitin was taken, and the tunnel was

filled with grout in October and November 2017.

PUREX Tunnel Number 2. Construction of PUREX Storage Tunnel Number 2 was completed in 1964.
The storage area of Tunnel Number 2 is approximately 5.8 meters (19 feebywidemeters (22 feet)

high by 514.5 meters (1,688 feet) long and provides storage space for 40 railcars. The maximum process
design capacity for storage in Tunnel Number 2 is approximately 19,878 cubic meters (26,000 cubic
yards). Due to the potential mof collapse, the tunnel will be interim closed by grout filling of the waste

in 2018.

Diagrams of the layout of Tunnel Numbers 1 and 2 are shown in the PUREX Storage Tunnels Part A.

11.3.1 Maximum Waste Inventory

The PUREX Tunnels currently store eight raifcan Tunnel Number 1 and 28 railcars in Tunnel

Number2. The waste volume in Tunnel Number 1 is approximately 596 cubic meters (780 cubic yards).
The waste volume in Tunnel Number 2 is approximately 2,204 cubic meters (2,883 cubic yards). This is
the maxmum waste inventory as no additional waste will be stored.

Chapter11.7
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11.4 Closure Performance Standards

Closure performance standards for final closure of the PUREX Storage Tunnels will be based on
WAC 173303-610(2)(a)(i}(iii) , which requires closure of the facility in a manner that accomplishes the
following objectives:

q Minimizes the need for further maintenance.
1 Controls, minimizes, or eliminates to the extent necessary to protect human hddlhb a

environment, postlosure escape of dangerous waste, dangerous constituents, leachate, contaminated
runoff, or dangerous waste decomposition products to the ground, surface water, groundwater, or the

atmosphere.
1 Returns the land to the appearance ase of surrounding land areas, to the deqgree possible,

given the nature of the previous dangerous waste activity.

Annual surveillance of the PUREX Storage Tunnels will be conducted as described in Addendum |1,
Inspection Requirement®uring the closure griod until final closure activities are conductédue
miscellaneous unit performance standards identifiadAC 173303-680(2)(b)(i) through (4)as

required byWAC 173303610(2)(b) will apply. Compliance with these standards is addressed in
Tablel1.1.

11.4.1 Closure Decision

This closure plan describes interim closure actions through the filling of the PUREX&unnels
DWMUs with grout. The final closure decision for the PUREX Tunnels DWMUs has not been made,
and will be made together with the remedial actions decisions for ti€ERQAperable Unit. There are
two options for closure of the PUREX Tunnels:

1. Clean Closure. For more detailed description of clean closure of the PUREX Tunnels, see
Section11.6.1. Clean closure requires removal of all waste and confirmation of clean closure
levels for the dangerous waste constituehlie grout will cure to a strgth to provide structural
support in less than 24 hours. After 28 days, the grout will have a minimum stredgth0db
2000pounds per square inch acauldbe cut with a diamond wire saw or other technology to
enable removal of the equipmeniThe dean closure levels will be adopted from the Record of
Decision (ROD) for the 20C€P-1 Operable Unit.

2. Landfill Closure. For more detailed description of landfill closure of the PUREX Tunnels, see
Section 11.6.2. Landfill closure leaves waste in placerandires that a final cover is constructed
over the landfill. The cover design must meet the standak¥®i@ 173303-806(4)(h)(v)and
WAC 173303665(6)(a) In addition, the permittees must comply with all the mbssure
requirements iWAC 173303-665(6)(b)

It should be noted that tlodosure decision is made on a DWMU level. Thus, a different closure decision
can be made for each of the PUREX Tunnels.

11.5 Interim Closure Activities

The following sections describe activities supporting closure of the PUREX Storage Tunnels.

11.5.1 Training Requirements

Training requirements are described in Hanford Facility RCRA Permit (WA7890008967), Attachment 5,
Hanford Facility Personnel Training Programand PUREX Storage Tunnels AddendunP@rsonnel

Training.
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11.5.2 Security

Located within the 200 Area of the Hamdd=acility, the PUREX Storage Tunnels must comply with
access control and warning sign requirements pursudAml 173303310 Hanford Facility access is
controlled by 24hour suveillance as described in the Hanford Facility RCRA Permit (WA7890008967)
Attachment 3Security and PUREX Storage Tunnels AddendunSEcurity.

11.5.3 Preparedness, Prevention, and Emergency Procedures

PUREX Storage Tunnels preparedness, prevention, and emgmecedures are described in Hanford
Facility RCRA Permit (WA7890008967) AttachmentHanford Emergency Management Plan
(DOE/RL-94-02), and PUREX Storage Tunnels AddendurRfeparedness and Prevention.

11.5.4 Inspections

To prevent threats to human health #mel environment during the extended closure period, the PUREX
Storage Tunnels will be inspected in accordance WIfC 173303-320(2) Inspections will be

performed as described Addendum |Inspection Requirementsntil the final closure certification is
approved by Ecology.
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Table 11.1. WAC 173-303-680(2) through (4) Requirements

Requirement

Method of Compliance

(2) Environmental performance standards. A miscellaneous unit must be located, desig
constructed, operated, maintained, and closed in a manner that will ensure protection
human health and the environment. Permits for miscellaneous units argdim cuch terms
and provisions as necessary to protect human health and the environment, including, K
limited to, as appropriate, design and operating requirements, detection and monitoring
requirements, and requirements for responses to releagdasgsdrous waste or dangerous
constituents from the unit. Permit terms and provisions must include those requirement
WAC 173303630through173303670,40 CFR Subparts AA through C@hich are
incorporated by reference WAC 173-303-690through173-303-692 WAC 173303-800
through173-303-806, 40 CFR, Part 63 Subpart EF®hich is incorporated by reference at
WAC 173400075 (5)(a)) and40 CFR, Part 14éhat are appropriate for the miscellaneous
units being permitted. Protection of human Heahd the environment includes, but is not
limited to:

The PUREX Storage Tunnels will be manag
and monitored in a manner that will ensure
protection of human health and the
environment.

(a) Prevention of any releases that may have adverse effeatsnam health or the
environment due to migration of wastes constituents in the groundwater or subsurface
environment, considering:

(i) The volume and physical and chemical characteristics of the waste in the unit, inclut
its potential for migration through soil, liners, or other contajrstructures;

(i) The hydrologic and geologic characteristics of the unit and the surrounding area;

(iii) The existing quality of groundwater, including other sources of contamination and t
cumulative impact on the groundwater;

(iv) The quantity andlirection of groundwater flow;

(v) The proximity to and withdrawal rates of current and potential groundwater users;

(vi) The patterns of land use in the region;

(vii) The potential for deposition or migration of waste constituents into subsurface phy
structures, and into the root zone of fadthin crops and other vegetation;

The interim closure activity to grout the
PUREX Storage Tunnels will prevent
migration of dangerous waste constituents t
thegroundwater or subsurface environment
below the tunnels during the extended closy

period.
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Table 11.1. WAC 173-303-680(2) through (4) Requirements

Requirement

Method of Compliance

(viii) The potential for health risks caused by human exposure to waste constituents; al

(ix) The potential for damage to domestic animals, wildlife, crops, vegetation, aridgbhys
structures caused by exposure to waste constituents.

(b) Prevention of any release that may have adverse effects on human health or the
environment due to migration of waste constituents in surface water, or wetlands or on
soil surface considerq:

(i) The volume and physicaind chemical characteristics of the waste in the unit;

(ii) The effectiveness and reliability of containing, confining, and collecting systems anc
structures in preventing migration;

(iii) The hydrologic characteristics of the unit and the surroundina, ameluding the
topography of the land around the unit

(iv) The patterns of precipitation in the region;

(v) The guantity, quality, and direction of groundwater flow;

(vi) The proximity of the unit to surface waters;

(vii) The current and potential useSnearby surface waters and any water quality standa
established for those surface waters;

(viii) The existing quality of surface waters and surface soils, including other sources o
contamination and their cumulative impact on surface waters aratsLgoils;

(ix) The patterns of land use in the reqgion;

(xX) The potential for health risks caused by human exposure to waste constituents; anc

(xi) The potential for damage to domestic animals, wildlife, crops, vegetation, and phys
structures caused/fexposure to waste constituents.

The interim closure activity to grout the
PUREX Storage Tunnels will prevent
migration of dangerous waste constituents t
the soil under the tunnels. There are no surf
waters or wetlands near the PUREX Storagg
Tunnels.

(c) Prevention of any release that may have adverse effects on human health or the
environment due to migration of waste constituents in the air, considering:

(i) The volume and physical amthemical characteristics of the waste in the unit, includini

The interim closure activity to grout the
PUREX Storage Turals will prevent
migration of dangerous waste constituents t

Chapter11.12
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Table 11.1. WAC 173-303-680(2) through (4) Requirements

Requirement

Method of Compliance

its potential for the emission and dispersal of gases, aerosols and particulates;

(i) The effectiveness and reliability of systems and structures to reduce or prevent emi

the air outside of the tunnels.

During grouting, contamination control

of dangerous catituents to the air;

(iii) The operating characteristics of the unit;

(iv) The atmospheric, meteorologic, and topographic characteristics of the unit and the
surrounding area;

(v) The existing quality of the air, including other sources of contaminatidrheir
cumulative impact on the air;

(vi) The potential for health risks caused by human exposure to waste constituents; an

(vii) The potential for damage to domestic animals, wildlife, crops, vegetation, and phys
structures caused by exposure tstgaonstituents.

methods, such as plastic sleeving, will be ug
when penetrations to the tunnel are opened
the grout flows into placeemt locations, air
will be displaced by the grout. Portable
ventilation systems described in Sections
11.5.5.3.3 and 11.5.6.3 collect and filter the
displaced air to prevent the spread of
contamination to the environment.

(3) Monitoring, analysis, inspection, response, reporting, and corrective action. Monitor

The stabilized tunnelwill be maintained in a

testing, analytical data, inspections, response, and reporting procedures and freguenci

manner that prevents threats to human heal

ensure compliance with subsection (2) of tlist®n,WAC 173303320, 173-303-340(1)

and the environment and monitored through

173303390, and173-303-64620as well as meet any additional requirements needed to
protect human health and the environment as specified in the permit.

routine radiation surveillances, using radiatiq
as an indication of contamination outside thg¢

stabilized tunnels.

1 _Inspections required BWAC 173
303-320are conducted as described
Addendum I.

1 Preparedness and Prevention meast
required byWAC 173303-340(1)are
described in Addendum F.

1__ Facility Reporting required bWwAC
173303-390is met in accordance wit
Hanford Facility RCRA Permit
Conditions I.E.22 and 1I.B.
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Table 11.1. WAC 173-303-680(2) through (4) Requirements

Requirement

Method of Compliance

I __There havévbeen no releases from the
PUREX Storage Tunnels subject to
Corrective Action requirements from
WAC 17330364620

(4) Posiclosure care. A miscellaneous unit that is a dispasiahwust be maintained in a
manner that complied with subsection (2) of this section during theclossire care period.

A postclosure plan will be developed if
required depending on the final closure optig

In addition, if a treatment or storage unit has contaminated soils or groundwater that cq

selected.

be completely removed or decontaminadecing closure, then that unit must also meet thi
requirements of subsection (2) of this section during-glosiure care. The poestosure plan
underWAC 173303610(8)must specifythe procedures that will be used to satisfy this

requirement.
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11.5.5 Interim Closure of Tunnel Number 1

Theresponse actioto grout Tunnel Numbet in accordince with Section J.4.5 of tiR\JREX Storage
Tunnels Contingency Plaand Permit Conditiol.25.A.1 of the Hanford Facility RCRA Pernserves

as the interim closure action for Tunnel Number 1 and is described in the following sedti@mgnnel

will be monitored and maintained during an extended closure period until final closure. Final closure
activities will be completed concurrent with remediation of the PUREX Plant as described in
Sectionl16.

11.5.5.1 Interim Response Activities

On May 9, 2017, workers diseered a collapse in a portion of the Tunnel 1 wood timber roof structure
resulting in a hole approximately 5.8 meters (19 feet) wide by 5.2 meters (17 feet) long. Immediate and
follow-on actions included the following:

1 The Emergency Operations Center wwagvated to manage the immediate response to the event,
including response actions necessary to protect personnel (May 9).

1 Informational notification was made to Ecology that the RCRA contingency plan was being
implemented, although no evidence of reldagm the unit was founMay 9).

1 Fifty-three truckloads of soil fill were placed through the roof opening at the collapsed area to
provide contamination control, shielding, protection from ambient conditions, and stabilization
of the tunnel support walldvay 10).

A temporary protective cover was installed over the full length of Tunnel 1 (May 20).

A 15-day report was prepared and submitted to Ecology in compliance with Permit
Conditionll.A.1 because the contingenplan was implemented (May 24).

1 DOE notfied Ecology of its plan to address the significant threat of further failure of Tunnel
Numberl by void filling the tunnel with groutMay 31).

1 Ecologyapprovedhe plan to grout Tunn®umberl as an interim stabilization measure for the
tunnel structug that will not preclude future closure or remedial decisidned §.

1 Grouting was initiated on October 2 and completed on November 11.

The response action taken under the contingency plan performed the steps necessary to achieve interim
closure of TunneNumberl. The response actistabilizad contaminated equipment by filling the

tunnel with engineered grotd improve tunnel stability, provide additional radiological protection, and
increase durability while not precluding any final closure actidhs.following sections describe the
technical details of the response action taken for Tunnel Number 1.

11.5.5.2 Records Review

The structural evaluation conducted for Tunnel Number 1 reviewed tunnel drawings and specifications as
well as structural properties tife tunnel components and adjacent soil. The structural evaluation is
described in Chapter Brocess InformationAppendix 4A. Tunnel inventory as described in Chapter 3,
Waste Analysis Planvas also reviewed to identify dangerous waste constituetitsmwiunnel

Numberl.

11.5.5.3 Site Preparation and modifications made prior to stabilization

Figure 111 andFigure 112 show the layout and location for the grouting equipment in relation to
Tunnel Number 1Thepiping systenfor grout injection was placeat the location of the roof collapse.

Chapterl1.15
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Two systems were providedne servicing the south section of the tunnel (area from the location of the
roof opening wher#éill soil was addedo the southern end of thennel) and one servicing the north

section. The individual pipgs each system were inserted into the top ofsthitmound and routed
underneath the existing roof timbers bordering each side of the collapsed roof area. The mechanism for
insertion of the jpes was developed by mockup testing. Once the pipes were inserted, this area was
backfilled with soil to provide & foat (nominal)covering over the aredhe existing 4nchand 1.5
inch-diameter tunnel roof penetrationgre usedor camera and lightopplacement.

11.5.5.3.1 Piping System

Figure 113, Figure 114, andFigure 115 illustrate detail for the piping systems. Two systems were
required, one to service the north section ofttimmel and one for the south section. Each system
consisted of the following:

1 Two 8inchsteel pipes for grouting

1 One 8inchsteel pipe for camera and lighting

1 One 8inch steel pipe for passive ventilation

Each individual pipe was inserted into a box endaeedin the top of the fill soil mound and routed
underneath the existing roof timbers. Pipe ends terminated into the internal space of each tunnel section.

Once all piping was placed, thrust blocks of concrete were placed in the boxes, and soil wiedbackfi
over the area to a height ofeet (nominal) above the top of the exiting roof timbé&dditionally,

concrete and growterepoured on the outside of the boxes to prevent the soil from collapsing into the
tunnel.The vertical load of the pipe waspgorted by the soil mound.

11.5.5.3.2Work Platform

A work platform was placed across the east/west centerline of collapsed roof section. The work platform
facilitated the grouting operation, camera/light placement, and connection of the ventilation system.
Figure 111 andFigure 112 show the placement of the work platform in relation to Tunnel Number 1.
Figure 113 provides details of the work platform. The work platform met the foligwequirements:

9 The platform was ground supported withf$6t clear span and af6ot minimum wide working
area.

1 The platform was designed in accordance with the 2012 International Building Code (IBC) with
a uniform live loading of 10@ounds pesquarefoot with two 1,000-poundconcentrated loads
applied at midspan (one on each side of the platform).

1 The platform was designed for end bearing condition based on dobd@ds per square foot
allowable soHbearing pressure.

1 The platform included a guardraiystem along each side designed in accordance with 2012 IBC
provisions for norpublic access with openings that prevent passage ofracBtHiameter

sphere.
11.5.5.3.3Ventilation System

Passive ventilation was provided during the grouting operation to contralnsimattionin accordance

with theWashington Department of Healtlitense (EU 1471 NOC 126ar Tunnel Number )L

conditions and limitationd=igure 116 shows details of the higéfficiency particulate air (HEPA) filter

skid and asembly. The passive ventilation HEPA filter skids were located to one side of the tunnel berm
and connected to the piping vent pipe with flex hose. Displaced air from the tunnel was routed via the
vent pipe through a HEPA filter. Condensate from displaiedas collected prior to the inlet of the

filter.
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11.5.5.4 Stabilization activities

Grouting of Tunnel Number 1 was conducted in October and November 2017. The grout used and the
actions taken to stabilize the tunnel are described in the following sections.

11.5.5.4.1 Grout Design

During development of the grout design, the Waste Encapsulation and Storage Facility (WESF) Hot
Cell A through F grouting project was reviewed to identify lessons learned that were applicable to
grouting the PUREX tunnels. The differences in hbegrout was inserted and the spaces to fill proved
to be the major difference between the WESF and PUREX tunnel grouting activities. The WESF grout
formulation demonstrated desirable characteristics that matched tunnel grout fill design requirements.
Minor modificationsvere made to reduce cement content while maintaining overall cementitious
materials (cement plus fly ash) content to reduce compressive strength and heat of hydration while
maintaining stable and uniform batching and placement behaaoaatBristics. The grout was tested
using a mockup facility to verify performance. In addition, tests were conducted to determine when the
compressive strength of a grout lift was sufficient to allow the next lift to be poured. Testing
demonstrated thatday curing time was adequate.

The standard grout formulation used in Tunnel Number 1 was established after mockup testing and is
shown inTable 112. The grout was a flowable, nonaggregate ¥diohg grout formulated to meet the
functional requirements listed below.

1 The grout will be able to flow easily to the extent of the tunnel length and flow into open spaces
in and between rail cars and equipment.

The grout will minimize the amount of heat generatednducuring.

The target range of minimum compressive strength is 1200 to 2000 pounds per squaiternch
28 days
9 The grout will provide extended placement time (typically a minimumhadgs) to facilitate
batching and placement during construction.
Table 112. Standard Grout Formulation

Constituent Quantity (per yard)
Sand 2,1051b
Type lll cement 374 b
Fly ash 796 Ib
Water 56 gal
Viscositymodifying admixture 60 oz
Hydrationrcontrolling admixture 60 oz
Waterreducingadmixture 22 oz
Workability-retaining admixture 22 0z

The grout will have sufficient strength to provide structural support for the Tunnel. The formula was
developed to also allow it to be cut using a diamond wire saw or other techifolggn Closte is
selected as the final closure action
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Minor adjustments were made to the contents as needed based on factors such as weather conditions and
location in the tunnel to achieve functional requiremehtguality assurance testing program was used

to ersure that the grout used for Tunnel Number 1 complied with project specifications. Engineering and
laboratoryscale testing was performed to confirm that the grout formulatiethe performance criteria

prior to the addition of grout to PUREX Tunnel Nuenl.. Field inspection and testing was performed

during the grouting operation. A minimum of one set of grout samplescylinders) was cast and

tested for every 70 cubic yards of grout placed per d@amples were taken from randomly selected

trucks. Msual inspection of each truck was performed by the structural engineer (or designated
representative) to visually confirm grout flowability characteristics were consistent with grout batch test
results. Testing was performed in accordance with:

1 ASTM C1611 Standard Test Method for Slump Flow of $&hsolidating Concrete

1 ASTM C1064 Standard Test Method for Temperature of Freshly Mixed Hydr&@igiment
Concrete

1 ASTM C138 Standard Test Method for Density (Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete

91 ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
11.5.5.4.2 Evaluations Conducted During Design

The grout design process included several evaluations to determine how well the grout would perform
under conditios expected at PUREX.

Over long time periods, concrete structures may degrade as a result of exposure to ionizing radiation.

A conservative calculation has been performed that shows that the time frame necessary for the
recognized cumulative exposure threlsli associated with concrete degradation is greater than 110 years.
A more realistic, yet still conservative, calculation conducted for WESF Hot Cells A through F closure
shows that the time frame necessary to reach a radiation exposure of concexnassmé590 years
(CHPRC02499,W-130 Project Calculation: Estimate of Impacts to Grout as a Result of Radiation
Exposurg. Radiation fields in the PUREX Storage Tunnels are much lower than those encountered in the
WESF Hot Cells. No significant degradatiof grout due to radiation exposure in the near time frame is

expected.

Grout can also be affected by exposure to high temperature. The grout design limits temperatures due to
heat of hydration to 160°F, which will not negatively affect the grout octsiral concrete. Potential

impacts to the grout as a result of heat of hydration and decay heat have been e(zHRREE02499)

and there are no deleterious effects

11.5.5.4.3 Grout Delivery

Grout was prepared offsite and trucked to Tunnel Numbeiglire 117 includes a site plan for the
grouting operations. Grout samples were collected and tested during daily placements. A grout pump
vehicle was placed on the west side of the tunnel entrance.

After equipment installation, the grouginvas performed by connecting a grouting pipe from the grout
pumping vehicle to the pipe system. Addition of the grout into each section of the tunnel displaced air
from the tunnel. The displaced air was routed through a flex hose to the HEPA filtedeskidied in
Section 115.53.3 A second skid, collocated next to the primary filter skid, served as backup.

Cameras with lighting were used to monitor the progress of the fill and to provide visual confirmation
that the spaces being grouted were fillednaximum extent possible. A temporary washout pit was set
up to the south of PUREX along PUREX Drive and was part of the exit route for the delivery vehicles.
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11.5.5.4.4 Grout Placement

Placement of grout began at the location of the roof collapse and subsexju@htThis location

allowed both ends of the tunnel on either side of the soil fill to be grouted from a single point. Each
section of the tunnel (north and south) used a dedicated piping arrangement to facilitate grouting. The
sequence for groutinig described below.

The grout in the south end of the tunnel was placed in a series of lifts to prevent the equipment on the
railcars from floating. The initial pours were approximately 1 to 2 feet of grout to reach from the floor to
the bottom of the r&dars. The initial pours were allowed to set up before additional grout was added.
Subsequent lifts locked the equipment in place on the railcars. The final additions of grout were
conducted to totally encapsulate the equipment and fill the south ersi@iimum extent practicable.

The grout in the north section of the tunnel was placed ta 2-foot lifts. This was done to capture the
equipment on the rail cars and also to limit the hydraulic pressure on the seals of tHélaldédoor.

The groutadditions continued in small increments until all of the equipment was covered in grout and the
north section was filled to the maximum extent practicable

Grout was distributed from the grout pump vehicle located west of the tunnel. Valves were hedil at t
connections to enable quick shutoff of grout once the volume is filled. As grout flowed into the tunnel,
air was displaced by the grout. The displaced air contained water vapor and was considered potentially
radioactively contaminated. To contrartamination during grouting, portable ventilation systems,
described irSection 115.5.3.3 were used to collect and filter the displacedAuitotal of 4,396 cubic

yards of grout was placed into Tunnel 1. This totally encapsulated the equipmenirio with
approximatel\6 inches from the roof timbers.

The work platform and ventilation equipment were removed after grouting was completed and soil fill
was placed in the area to match the profile of existing tunnel soil cover. The piping system and camera
andlighting components added on to the existing tunnel penetrations were abandoned in place.

11.5.6 Interim Closure of Tunnel Number 2

Interim closure of Tunnel Numbe@rwill be completed as described in the following sections. Following
completion of interim cloge, an extended closure period will commence and the tunnel will be
monitored and maintained until final closure.

11.5.6.1 Records Review

The structural evaluation conducted for Tunnel Number 2 reviewed tunnel drawings and specifications as
well as structural pragties of the tunnel components and adjacent soil. The structural evaluation is
described in Chapter Brocess InformationAppendix 4B. Tunnel inventory as described in Chapter 3,
Waste Analysis Plamwas also reviewed to identify dangerous waste doesiis within Tunnel

Number?2.

11.5.6.2 Site Preparation

The Tunnel Number 2 area will be prepared to enable the safe insertion of the engineered grout while
limiting the risks to the workers and the environment. Roads required for the grout trucks will be
preparé to provide a stable platform to deliver the grout. The path of the trucks will be designed to limit
the potential for interfering with the normal traffic patterns of the area. A site plan for Tunnel Number 2
activities is shown irfrigure 118.

Additionally, investigative work waperformed to verify the assumptions utilized in the enginge
design process. Thiscluded removing a3-inch plug in an existin80-inch tunnel riseplugto enable
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samples to be taken in the intarpf the tunnel and ensuring the main plug lsamemoved. These
samplesncludal industrial hygiene (e.gflammable gas, volatile organics, or hazardous materials) and
radiological samples to determine the status of the atmosphere and the poteratcihfimn exposure

from both direct radiation and airborn€he 30inch plugs on the risers that will be utilized for grout
insertion were pulled and put back in place to confirm the plugs could be renitwecihvestigation also
revealed that the lengtnd configuration of some of the railcars was different than previously assumed.

The artistbds rendition of T WFigured 1.11, showrileaipdatett s hown
configuration.
11.5.6.3 Modifications M ade Prior to Stabilization

Modifications will be required to prepare the tunnel for the insertion of the grout. Plugs in existing riser
positions that will be utilized during the grouting process will be removed. The plug will then be
replaced with an engineered replacetrerallowgroutinsertion as well as provide locations for cameras
and necessary lightindrigure 119 andFigure 1110). Work on the tunnel is being done using lifts and
cranes. No work platform is reged.

Additionally, a riser will be modified to connect the ventilation system to capture the air expelled from
the tunnel during the grouting activitiesokected riser locations for cameras, lighting, and ventilation
equipmentreshown inFigure 1111.

A passive ventilation system skid similar to that used for Tunnel Number 1 will be utilized to filter air
discharged from the tunnel during groutif@gure 116). The systemwill be designedand licersedin
accordance with thelanford Site Air Operating Permit (AOP 0®-006).

11.5.6.4 Stabilization Activities

The stabilization activities for Tunnel Numb2are described in the following sections. To the extent
possible, materials and process used for sraitin of Tunnel Numbet will be used for Tunnel
Number2.

11.5.6.4.1 Grout Design

The grout design that will be utilized for Tunnel Number 2 wilkbmrilar to thegrout that was utilized in
Tunnel Number Iwvith the only difference being Type I/l cement will bdiméd in Tunnel 2 instead of
Type lll. Functional requirements and formulation of the gieghown in Section 11.5.5.4.1.

11.5.6.4.2 Grout Delivery

The grout will be delivered through the modified riser plugs located along the top of the tunnel. To
prevent loadig the top of the tunnel, the piping will be a goosek type delivery system located off the
tunnelsurface Figure 1112). The piping will be connected to the modified riser @hgwn inFigure

119 and Figure 11.1@tilizing industrial concrete rubber hos&éhe projected location for grout
insertion is shown ifrigure 1111. This will limit the load on the tunnelhile enabling the grout
insertioninto the tunnel.

11.5.6.4.3 Grout Placement

It is estimated that Tunnel 2 will require approximately 43,000 cubic yards to stablie&rout will be
placed in the tunnel in layers. The layers will be small enough to prevent the possibility of creating a
buoyant force to lift the equipmean the railcars in the tunnel. It will be delivered in multiple locations
to ensure the grout flows and covers the entire tunnel.

A ventilation skid with a passive HEPA filter system will be connected to one of the risers. This will
enable the air in thieinnel to escape through a filtered media to prevent the release of airborne
contamination. The skid will have equipment to collect the condensate from the system.
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During the evolution to grout the tunnel, standard radiological controls will be utibze@vent the

release and/or spread of contamination. This may include the use of sleeving, glovebags, negative air
machines, etc. The type of control will be selected based on the risk of the work being performed and the
potential for a release. Qualitontrol testing will be conducted during grout placement in the same

manner used for Tunnel Number 1 as described in Section 11.5.5.4.1. Grout#mattaoeethe grout
designstandarddisted in Section 11.5.5.4uill be returned to the vendor amdll not be used for the

tunnel.

11.6 Final Closure Activities

Final dosure of thePUREX Storage Tunnels will be coordinated with closure/remediation of the
PUREX Plant in accordance with thianford Federal Facility Agreement and Consent Order

(HEFACO or TriParty Agreement), Section 5.Bhe final closure decisiofor the PUREX Storage
Tunnelswill be deferred untithe Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 CERCLA) remedial action for the 280P-1 Operable Unit becausiee close proximity of

the two facilities will impact the final disposition of each facili§oordination of the RCRA unit closure
and the CERCLA operable unit investigation and remediation is necessary to prevent overlap and
duplication of work.

The CERCLA remedial investigation process will be initiated in accordance with the schedule
established in TfParty Agreement Milestone {@185-80. The nature and extent of contamination and
alternatives to mitigate risks to human health and the environmertengialuated in a CERCLA
feasibility study.

A feasibility study evaluates alternatives for compliance with applicable or relevant and appropriate
requirements, including substantive closure requirements defiWé\{ 173303610 A CERCLA
proposed plan identifies a preferred alternative for remediation and is submitted for public comment in
accordance with thielanford Public Involvement Plan
(http://www.hanford.gov/files.cfm/FacAgreementa@dnsentOrder FINAL.pdj. Following

consideration of public commentRecord of Decision documents the selected remedial alternative.

A remedial design/remedial action work plan documents the design and schedule for remediation
activities.

DOE will work with Ecology to integrate the CERCLA decision information as it imesoeffective into
the closure plan. The final closure plan will meet the requiremen&Aé 173-303-140and

WAC 173303610 Potentialfinal closureoptions for the PUREX Storage Tunnels are described in
Sectionsl16.1 and 116.2. These options may be modified and additional options may be developed
based on the remedial investigation results and the exammradtavailable technologies.
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11.211.6.1 Retrieval/Clean Closure Options

itAs part of an interim stabilization measure in response to a collapse event discovered
by workers on Ma, 2017, Tunnel Number Wwasfilled with grout to improve tunnel stability, provide
additional radiologial protection, and increase durability while not precluding final closure actions.
Because of the threat of future failure of Tunnel Number 2, interim closure activities are being taken to
stabilize Tunnel Number 2 with grout.

Clean closure by retrievabuld be implementei the results of the decisiemaking process determine
that it is practicable, protective of human health and the environment aachpliancewith applicable
regulationslf clean closure is the selected optitite closureactionmight consider but will not be
limited to the optionslescribed irSectionsl16.11, 116.1.2, and 116.1.3. These options could be
modified based on the remedial investigation results and the examination of available technologies

41.2.111.6.1.1 Retrieval and Disposal n the PUREX Plant

5 eneath the
¥iTals i i arization.

ure-plan-will-detail-verification-sampling-and-analysis-to-be-performed-as-a-part-of-closure-activities.
In this option, ailcarsandgrout in both tunnelg/ould be retrieved after excavation of the tunnel by
cuttingand removal using water jets, wire saws, excavation equipment, or other technologies. A detailed
excavation plan, including specific cut location®uld be developed as part of the final
remediation/closure evaluation describe&attion11.6. Waste meerial would be movedrom the

tunnels to the PUREX Plant canyon deck area or an alternate location if disposal in the plant is the
selected alternative. Waste such as empty railcars that could not be plamfURREX Plant for

disposal €.qg, insufficient spaceyvould be removed for final disposition at other approved disposal
facilities.

Final disposition of the waste transferred to the plant, including characterization or size reduction as
needed as well as disposition of the tunnel structvunald be completed as part of the coordination with
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the 200CP-1 Operable Unit remedial actioflosure activitiesvould be conducted in compliance with
applicable Washington Administrative Code (WAC@quirements.The excavation plan and waste

disposition proesses would be developed to ensure that the silver nitrate contained in Tunnel Number 2
is not exposed to conditions that would cause it to ignite and that mercury contained in Tunnel Number 2
is not released to the environmevigrifi cation sampling wuld be performed in accordance with an

approved sampling and analysis plan

11.2.211.6.1.2 Retrieval and Physical ProcessingSsize Rreduction) in the PUREX Plant and
Subsequent Disposal

jzation and size
e cell could
3 3 jon-activities.

oai i . imited-to, flame

! ure-plan-w aily ation sa and analy e a part of
closure-activitiesln this option, retrieval of waste material stored i@ thnnels would be similar to that
described in the previous sectibphysical processing in the plant and disposal elsewhere is the selected
alternative in the remedial action decision for the-@2091 Operable UnitOnce the waste material was
transfered to the PUREX Plant canyon deck avealternate location within the plamharacterization

and size reduction of waste material would procedeededAn area located on the canyon deck, in a
process cellor in an alternate locatiomould be modifed to include all necessary equipment to perform
characterization, size reduction, and packaging activities. Size reduction would be performed through
various technologies that include but are not limited to flame cutting, water jet cutting, sawirgror ot

technologies.

Final disposition of the processed waste material either onsite or aifsieell as disposition of the

tunnel structurewould be completed as part of the coordination ¥ith200CP-1 Operable Unit
remedialaction. Closure activitewould be conducted in compliance with applicable WAC
requirements.The excavation plan and waste disposition processes would be developed to ensure that
the silver nitrate contained in Tunnel Number 2 is not exposed to conditions that would caiggeté to

and that mercury contained in Tunnel Numbés 2ot released to the environmeviérification sampling
would be performeth accordance with an approved sampling and analysis plan

11.2.311.6.1.3 Construction of a New Facility for Retrieval, Processing, and Treatrant of
Equipment for Disposal

activities-to-be performed-in-conjunction-with- PUREX Plantclosling option involves the

construction of a new facility thas either mobile or stationary to remove and treat waste material stored
in the tunnels. The facility would be constructed in a manner consistent with the retrieval and handling
requirements for large, contaminated waste mat&etrieval of the wastand grout from Tunnel

Numbes 1 and 2 could involve cutting and removal using water jets, wire saws, excavation equipment,
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or other technologie&ollowing retrieval treatment and disposition tfe waste materiahs well as
disposition of the tunnel stcture,would becompleted as part of the coordination wiie 200CP-1
Operable Unit remedialction.

Closure activitiesvould be conducted in compliance with applicable WAC requireméirits.

excavation plan and waste disposition processes would leéoged to ensure that the silver nitrate
contained in Tunnel Number 2 is not exposed to conditions that would cause it to ignite and that mercury
contained in Tunnel Numberi& not released to the environmevigrification sampling would be

performedn accordance with an approved sampling and analysis plan

11.6.2 In Situ Disposal (Landfill Closure)

As part of an interim stabilization measure in response to a collapse event discovered by workers on
May 9, 2017, Tunnel Number 1 was filled with grout to imprawenel stability, provide additional
radiological protection, and increase durability while not precluding final closure actions. Because of the
threat of future failure of Tunnel Number 2, interim closure activities are being taken to fill Tunnel
Number 2with grout.

In situ disposal (landfill closure) of Tunnel Numbers 1 and 2 could be implemented if the results of the
decisiormaking process determine that landfill disposal of the stored waste is protective of human health
and the environment and in congpice with applicable regulations. If in situ disposal (landfill closure) is

the selected option, the closure action might consider but will not be limited to the option described in
Section 11.6.2.1. This option could be modified based on the remediatigation results and the
examination of available technologies.

11.6.2.1 Maintain Grout and Install Landfill Cover

This option would involve maintaining the grout fill placed in Tunnel Numbers 1 and 2 as part of the
interim stabilization/interim closure measudescribed in Sections 11.5.5 and 11.5.6. At final closure,
remaining external equipment (e.g., risers or monitoring equipment) would be removed from the tunnel
surface if necessary. Final closure activities would comply with applicable WAC requirements for
landfill closure, including construction of a surface barrier that meets RCRA landfill cover requirements
to prevent water from leaching mixed waste contained in the tunnels. Final landfill cover design and
installation would be completed as part of tberclination with the 20@CP-1 Operable Unit remedial

action.

11.6.3 Identifying and Managing Contaminated Media

If contaminated media removal is required during final closure, it will be managed as a newly generated
waste stream in accordance WWAC 173303-610(5) The contaminated media must be handled in
accordance with all applicable requirementS\W4C 173303-170throughWAC 173303230,

containerized, labeled, characterized in accordanceWtE 173-303-070requirementsdesignated as

a dangerous or nesiangerous waste, stored, and transported to an appropriate disposal facility. It will be
treated (if necessary) to meet Land Disposal Restriction requiremefisORR 268incorporated into

WAC 173303140(2)(a)by reference, then ultimately disposed.

11.6.4 Role of Independent Qualified Registered Professional Engineer

An independent, qualified, registered professional engineer (IQRPE) will be retained to provide
certification offinal closure, as required WYAC 173303-610(6) The IQRPE will be responsible for
observing field activities and reviewing documents associated with closure of the PEiBiaxe
Tunnels.
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The IQRPE will perform a number of field activities. However, these field activities are dependent on the
closure decisionrad will be defined when the closure decision has been made.

The IQRPE will record his or her observations and reviews in a written report that will be retained in the
operating record. The resulting report will be used to develop the closure certifiedtion,will then be
provided to Ecology.

11.6.5 Certification of Closure

In accordance withVAC 173303-610(6) within 60 days of completinfinal closure activities for the
PUREXStoragerunnels, certification that closure activities have beemmeted in accordance with the
approved closure plan will be submitted to Ecology by registered mail or other means that establish proof
of receipt (including applicable electronic means). The ¢eatibn will be signed by the owner or

operator and signed and certified by an IQRPE. Information supporting IQRPE closure certification will
be submitted upon request by Ecology

11.6.6 Conditions That Will Be Achieved When Closure Is Complete

Depending on thdral closure decision, the PUREX Storage Tunnels will be demolished, and
components removed and disposed, or they will be closed as a landfill suitfaae barrier that meets
RCRA landfill cover requirements

11.7 Closure Schedule and Time Frame

Preparatiorfor and implementation of interim closure activities are being completiaget start of
stabilization of Tunnel Numberig 2018 Final closure activitiefor the PUREX Storage Tunnelsl|

take place in conjunctiowith the remedial actions for thaJREX Plant and the 20GP-1 Operable

Unit. It is anticipated that a number of years will elapse before remedial actions for the PUREX Plant
can be initiated. The first step in the remedial action prdcdsseloping a draft remedial
investigation/feasility study work plani is subject to TPA Milestone M85-80.

Continued storage of dangerous waste in the tunnels will necessitakension to the 180 days to
complete final closure activitigequired inWAC 173303-610(4)(b) This extension is being requested
in accordance withVAC 173303610(4)(b)(i) Stabilization of the PUREX Storage Tunnels with grou
as described in Sectiod4.5.5 and 11.5.6 mitigates the potential for exposing workers to dangerous
wastes or releasing dangerous wastes into the environment until final closure can be completed.

Approval of this closure plan will grant the Hanford iican extended closure period for performance
of final closure activities, in accordance WitV AC 173303610(4)(b) and a separate extension request
will not be filed

During this extended closure period, the Hanford Facility will comply with all applicable requirements of
the permit. Additionally, th€ UREX Storage Tunnelsill be maintained in a manner that prevents

threats tchuman health and the environmeirterim closure ativities will be initiated within 60 days

after receipt of approved permit. Interinosure activities and extended closure period expected
durations are outlined in the closure activities scheulable 113.

Table 113. PUREX Storage Tunnels Closure Activities Schedule

Activity Description Expected Duration/Date

Interim Closure of Tunnel Number 2

Preparation (construction of piping systems, ventilation system, et( 5 months

Grouting 6 months
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Table 113. PUREX Storage Tunnels Closure Activities Schedule

Activity Description

Expected Duration/Date

Submit interim closure report

60 days after interim closure activities
complete

Extended Closure Period

Extended closure period deferring closure to be concurrent with
remedial action of PUREX Plant and 20-1 Operable Unit,
including continued surveiltece and inspection

To be determined

Initiate remedial action process (TPADS858 0 |, ASubmit

9/30/2020

Investigation/Feasibility Study Work Planfor20P-1 t o E c ¢

Implementation of final closure decision (clean closure or landfill
closue

To be determined

Completion of Closure Activities

Submit final closure certification

60 days after final closure activities
complete

Postclosure (if required)

Groundwater monitoring and reporting

As required by postlosure plan

Maintenance and nmitoring of waste containment systems

As required by postlosure plan

11.8 Cost of Closure

A detailed written estimate outlining updated projections of anticipated closure costs for the Hanford

Facility TSD units having final status is not required per Pe@uondition Il.H.
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Figure 11.1. Plan View of Tunnel Number 1 with Equipment Placement and Layout

EXST Vent system
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Figure 11.2. West Elevation of Tunnel Number 1 with Equipment Placement

16 Note: Water wall refers to the waigltable door.
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EXST Sampling/testing probe
(Reference only) Work platform Upper pipe restraint

Figure 11.4. West Elevation of Tunnel Number 1 Grouting Equipment i Platform and Piping
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Figure 11.5. South Elevation of Tunnel Number 1 Grouting Equipment i Platform and Piping

Note: Water wall refers to the waikltable door.
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